Activation of the Ca(2+)-activated nonselective cation channel by diacylglycerol analogues in rat cardiomyocytes.
Cardiac hypertrophy is associated with changes in electrophysiologic properties due to ionic channel modifications and increases in protein kinase C (PKC) activity and diacylglycerol (DAG) content. These changes may contribute to an increased propensity for arrhythmia. Similar electrophysiologic modifications have been reported in adult rat cardiomyocytes undergoing dedifferentiation in primary culture. Single-channel measurements on such cells identified the appearance of a Ca(2+)-activated nonselective cation channel (NSC(Ca)) during the dedifferentiation process. The current study investigated the sensitivity of this channel to PKC and DAG analogues. In the cell-attached configuration, channel conductance was 20.2 pS under physiologic conditions. Perfusion with the DAG analogue 1-oleoyl-2-acetyl-sn-glycerol (OAG, 0.1 mM) or the PKC activator phorbol 12-myristate 13-acetate (PMA, 0.5 microM) increased the channel normalized open probability (nPo), whereas in the presence of the PKC inhibitor calphostin C (1 microM), only OAG retained this effect. In the inside-out configuration, perfusion of both DAG analogues OAG (0.1 mM) and 1-stearoyl-2-arachidonoyl-sn-glycerol (SAG, 10 microM) on the inside of the membrane increased nPo. These results indicate that DAG regulates the NSC(Ca) channel via both the PKC pathway and by a direct interaction. DAG content, PKC activity, and channel expression increased during hypertrophy. This indicates that the NSC(Ca) channel exhibits high activity in this condition and, therefore, is a candidate for the genesis of arrhythmias in ventricular cardiomyocytes. In addition, regulation of the channel by DAG and PKC contributes to current understanding of the physiologic role of this channel, which shares properties with the cloned TRPM4b channel.